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background: The cardiac natriuretic peptides (NPs) contribute to sodium and blood pressure regulation, cardiac remodeling, and fat 
metabolism. Individuals with hyperinsulinemia have reduced circulating NP concentrations, although the mechanisms are poorly defined. 
We tested the hypothesis that high-carbohydrate challenge leads to reduced NP levels in humans, and investigated a potential mechanism.
Methods and results:  We enrolled 29 healthy, normotensive subjects and gave them a high-carbohydrate meal thereby increasing 
plasma glucose from 90 ± 7 mg/dl to a peak of 139 ± 24 mg/dl. Venous blood was sampled for plasma levels of N-terminal-proANP 
(NtproANP) and N-terminal-proBNP (NtproBNP) at 0, 30, 60, 90, 120, 240, and 360 minutes. We assessed the effect of carbohydrate 
challenge on NtproANP and NtproBNP levels at different time points. We observed a 27% reduction in levels of circulating NtproANP 
(p<0.001, maximal at 6h) with no effect on NtproBNP levels (p>0.2) after carbohydrate challenge.  microRNA-425 (miR-425) is a recently 
discovered negative regulator of ANP. Because carbohydrate challenge reduced NtproANP but not NtproBNP levels, we hypothesized that 
miR-425 could explain the isolated reduction in NtproANP. Human embryonic stem cell-derived cardiomyocytes were cultured overnight in 
medium containing 1mM glucose and then treated with 5mM glucose for 6h and 24h. There was a 35% increase in pri-miR-425 levels at 
6h (p=0.02) and a 47% increase at 24h (p=0.0003) of glucose treatment. A corresponding decrease in NPPA mRNA levels was observed 
at both time points (27% decrease at 6h, p=0.004, and 18% decrease at 24h, p=0.016). In the ENCODE database, we identified putative 
binding sites for NF-κB, a transcription factor known to be activated by high glucose, in the promoter region of the gene encoding miR-425. 
Overexpression of NF-κB subunits p50 and/or p65 in H9c2 rat cardiomyocytes resulted in increased miR-425 levels (p50, p=0.01; p65, 
p=0.002; p50+p65, p=0.02).
conclusion:  Acute carbohydrate challenge is associated with a reduction in NtproANP but not NtproBNP levels. One explanation could be 
a glucose-mediated increase in the expression of miR-425, potentially involving NF-κB signaling.
